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Micromechanical resonator in wireless communication system, has torsional beam with quarter 
wavelength of operating frequency at flexural nodal point of resonator beam, to allow transverse 
motion of resonator beam 
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NOVELTY A micromechanical high-Q silicon or diamond based resonator has a non-intrusive support 
structure (18) anchored above the substrate. Torsional beam (16) with quarter wavelength of operating 
frequency is attached to flexural nodal point of resonator beam (12) so that resonator beam does not realize 
resistance to transverse motion. 

DETAILED DESCRIPTION One drive electrode in substrate, defines a capacitive transducer gap there 
between to allow electrostatic excitation of resonator beam. A spacer extends between beam and substrate at 
the flexural nodal point and the size of gap depends on the height of spacer during pull down of the 
resonator beam. An INDEPENDENT CLAIM is also included for a method for extending the operating 
frequency of micromechanical resonator. 

USE Micromechanical resonator such as vibratory mechanical tank components e.g. crystal and SAW 
resonators used in wireless communication system. 

ADVANTAGE The device has a frequency range of current commercial transceivers and it retains the basic 
flexural mode beam design. The device is compatible with IC technology, reduced in size by order of 
magnitude and yields enhancing design. Has good temperature stability and applies in wireless transceivers. 

DESCRIPTION OF DRAWING(S) The figure shows the perspective view of free beam resonator with a 
non-intrusive support structure and illustrate typical bias, excitation and off chip output sensing circuits. 

Resonator beam (12) 

Torsional Beam (16) 

Support structure (18) 
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